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IURPQDWXUHDUH WDNHQDQG WUDQVSRVHG WRSURGXFWVDQGSURFHVVHV WREHQHILW IURPFHQWXULHVRI
QDWXUDOGHYHORSPHQW$ZHOONQRZQSURSHUW\XVHG LQDSSOLFDWLRQVWRGD\ LV WDNHQIURPWKH ORWXV
OHDI DQG LV WUDQVIHUUHG WR FRDWLQJV IRLOV SDLQWV WH[WLOHV RU ILEUHV IRU H[DPSOH ,W LV XVHG WR
LQFUHDVH WKH UHSHOOHQW HIIHFW RI ZDWHU RQ VXUIDFHV DQG WKH DGKHVLRQ RI GLUW SDUWLFOHV 7KH
UHSHOOHQWHIIHFWRIWKHORWXVOHDIUHVXOWVIURPLWVELIXQFWLRQDOSURSHUW\(SLFXWLFXODUZD[HVFDXVHD
K\GURSKRELFLW\RQWKHRQHKDQG >@ZKLFKRQWKHRWKHUKDQG LVVXSHUSRVHGE\WKHUHGXFWLRQRI
FRQWDFWDUHDZLWKWKHVXUIDFHE\SDSLOODZLWKDKHLJKWRI±PLQDGLVWDQFHRIDERXWWR
PIURPHDFKRWKHU7KHDWWUDFWLRQWRWKHVXUIDFHLVPLQLPL]HGE\WKHUHGXFHGRYHUDOOFRQWDFW
DUHDRIWKHVXUIDFHVDVZHOODVE\PLQLPL]HGPDWHULDOLQWHUDFWLRQ>@
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,Q RXU SUHVHQWDWLRQZHZDQW WR RXWOLQH KRZ WKH ORWXV HIIHFW FDQ EH DSSOLHG WR K\GURSKRELF RU
ROHRSKRELF SRURXV IODW VKHHW PHPEUDQHV ZLWKRXW QHJDWLYHO\ FKDQJLQJ WKHLU NQRZQ SURSHUWLHV
OLNH SRUH VL]H SHUPHDELOLW\ PHFKDQLFDO VWDELOLW\ HWF:H FRPSDUH WKH PHPEUDQHV DQG JLYH
H[DPSOHVIRUSRWHQWLDODSSOLFDWLRQVLQWKHELRPHGLFDOLQGXVWU\

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DQGPZHUHDOWHUHGK\GURSKRELFRUROHRSKRELFE\PRGLI\LQJWKHLURXWHUDQGLQQHUVXUIDFHV$
IOXRULQDWHG SRO\PHU ZDV DSSOLHG WR WKH PHPEUDQH DQG FURVVOLQNHG RQ WKH VXUIDFH LQ D
FRQWLQXRXVWKHUPDOSURFHVV0HPEUDQHSURSHUWLHVZHUHGHWHUPLQHGE\PHDQVRIDLUIORZZDWHU
LQWUXVLRQ SUHVVXUHPHFKDQLFDO DQG WKHUPDO VWDELOLW\ DQG VXUIDFH SURSHUWLHV OLNH FRQWDFW DQJOH
PHDVXUHPHQWV DQG URXJKQHVV GHWHUPLQDWLRQ E\ DWRPLF IRUFH PLFURVFRS\ $)0 6FDQQLQJ
HOHFWURQPLFURVFRS\6(0ZDVXVHGWRYLVXDOL]HWKHPHPEUDQHVXUIDFHV)LJ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7KHVDPHW\SHVRIK\GURSKLOLFPHPEUDQHZHUHWDNHQDQGDVXUIDFHURXJKQHVVZDVLQGXFHGE\
PHFKDQLFDO DEUDVLRQDW WKH WRS OD\HURIRQHRUERWKRXWHU VXUIDFHVRI WKHPHPEUDQHSULRU WR
K\GURSKREL]DWLRQ $OWHUQDWLYHO\ K\GURSKRELF PHPEUDQHV ZHUH WDNHQ DQG WKH URXJKQHVV ZDV
DSSOLHGLQDVLPLODUPDQQHU7KHVHWRISURSHUWLHVGHVFULEHGDERYHIRUWKHVPRRWKPHPEUDQHV
ZDVGHWHUPLQHGIRUWKRVHPHPEUDQHVZLWKDURXJKRXWHUVXUIDFHLQDVLPLODUPDQQHU7KHUROO
RII EHKDYLRXU RI OLTXLGV RQ HLWKHU PHPEUDQH ZDV H[DPLQHG DQG ZH FRXOG GHWHUPLQH KRZ WR
HIIHFWLYHO\JHWULGRIVPDOOHUGURSOHWVRIZDWHUDQGDTXHRXVVROXWLRQVE\LQGXFLQJD³ORWXVW\SH´
URXJKQHVV &RQWDFW DQJOH PHDVXUHPHQWV DW WKRVH VXUIDFHV LQGLFDWHG WKH FKDQJHV LQ UROO RII
EHKDYLRXU 6(0 LPDJHV ZHUH XVHG WR YLVXDOL]H PHPEUDQH VXUIDFHV $)0 H[DPLQDWLRQV
HQDEOHGXVWRTXDQWLI\WKHVXUIDFHURXJKQHVVIRUWKHVPRRWKDQGWKHURXJKPHPEUDQHVXUIDFHV

$FRPSDULVRQRIVPRRWKDQGURXJK3(6PHPEUDQHVZLWKRWKHUFRPPHUFLDOO\DYDLODEOHSRO\PHU
ILOWHUVW\SLFDOO\XVHG LQVLPLODUDSSOLFDWLRQV>@ LQGLFDWHVWKHEHQHILWVRIWKHILOWHUPHPEUDQHVZLWK
DQLQGXFHGKLJKHUURXJKQHVV

)XUWKHUEHQHILWVRI3(6EDVHGK\GURSKRELFDQGROHRSKRELFPHPEUDQHILOWHUVZLOOEHGLVFXVVHG
FRPELQHGZLWK LQGLFDWLRQ RI WKHLU WDUJHW DSSOLFDWLRQV IRU YHQWLQJ RU DV VWHULOH EDUULHU ,Q DFWXDO
ELRSURFHVVDQGSKDUPDFHXWLFDODSSOLFDWLRQVVWHULOL]DELOLW\RIHQWLUHGHYLFHVOLNHFHOOFXOWXUHEDJV
RUUHDFWRUVZLWKDWWDFKHGWXELQJDQGVHQVRUHTXLSPHQWDQGGLIIHUHQWVRUWVRIELJJHUDVVHPEOLHV
SOD\V DQ LPSRUWDQW UROH ,Q WKH PRGHUQ PDUNHW RI VLQJOH XVH SURGXFWV WKRVH GHYLFHV DUH
VWHULOL]HG DV D ZKROH E\ JDPPD LUUDGLDWLRQ 7KHUHIRUH DOO FRPSRQHQWV QHHG WR ZLWKVWDQG D
W\SLFDOGRVHRIDWOHDVWN*\ZKLOHPDLQWDLQLQJWKHLULQWHJULW\$XWRFODYLQJDVDGLIIHUHQWZD\RI
VWHULOL]DWLRQ LQ WHFKQLFDODSSOLFDWLRQV UHTXLUHV WKHVDIHSDVVDJHRIJDV VWHDP LQWRDQGRXWRI
WKHGHYLFHZLWKRXW ORVLQJ LQWHJULW\DQGVWHULOLW\RI WKH LQQHUYROXPH,IFRQGHQVLQJZDWHUEORFNV
WKLV SDVVDJH WKH GHYLFH LV LQ GDQJHU DQG WKHUHIRUH D JRRG UROO RII HIIHFW RI HYHQ VPDOOZDWHU
GURSOHWVFDQEHXVHGLQZD\VRIVPDOOHUYHQWLQJGHYLFHVVPDOOHUDUHDRUDKLJKHUVHFXULW\DWD
JLYHQPHPEUDQHDUHD
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